We investigate the return decision of students from developing and transition countries who studied in Germany and received support from a scholarship institution. Using a discrete time duration analysis and controlling for economic, political and institutional determinants, we find that individual factors, in particular age and time spent in the host country, have a crucial impact on the return decision. We propose selection criteria and proper contractual arrangements that are liable to induce students to return, thereby fostering the economic development in their home countries. Moreover, we analyze the impact of cultural differences between home and host country on the return decision. Especially graduates from Africa seem to consider cultural differences when deciding whether and when to return.
Introduction
Governmental and non governmental institutions in industrial countries spend considerable amounts of money on educating foreign students (see, e.g., Spilimbergo 2007) . Scholarship institutions that sponsor students from developing and transition countries often motivate their support with a commitment to foster development. Recent studies show positive effects of foreign education on growth (Kim 1998) , technological advancement (Park 2004 ) and the promotion of democracy (Spilimbergo 2007) in the students' home countries. One major concern associated with the provision of scholarships is whether the foreign students return to their home countries after graduation.
We investigate the return decision of foreign students from developing and transition countries who studied in Germany and who obtained a scholarship using a discrete time duration analysis. Our analysis aims at identifying selection criteria and contractual arrangements that scholarship institutions can adopt in order to induce their scholars to return.
Most previous studies of students' migration behavior (Bratsberg 1995 is a case in point) employ aggregated data. These studies focus mainly on the impact of economic and political determinants on the return decision. We investigate whether the actual return decision is also affected by individual factors as survey studies on return intentions indicate. Our analysis draws on a data set from the Catholic Academic Exchange Service (Katholischer Akademischer Auslä nder-Dienst, KAAD), a German scholarship institution. The data set comprises individual level data on the return decision of foreign students who obtained a scholarship from the KAAD. Because of the similarities between the KAAD and other scholarship organizations, the results of our analysis can be of interest for other organizations whose objective is to enhance global development through education. If individual factors have an impact on the return decision, scholarship organizations can select their students according to these characteristics and can offer contractual arrangements that provide incentives to return. A further objective for providing scholarships to foreign students is the promotion of cultural exchange. The impact of culture on migration decisions has, however, been largely neglected in the economic literature. Cultural differences might jeopardize adjustment in the host country and strengthen the desire to return. We analyze whether students from countries with larger cultural differences to the host country have a higher propensity to return than students from countries with smaller cultural differences to the host country. The paper is organized as follows. In Section 2, we derive hypotheses concerning the impact of individual and cultural factors on the return decision and discuss results from the previous literature. In Section 3, we characterize the KAAD, the scholarship organization that provided us with the data, and briefly compare it to other scholarship institutions. We also discuss the representativeness of the KAAD student poulation and comment on the legal situation in Germany. The data set and our empirical strategy are described in Section 4. Subsequently, we present the results of our duration analyses and derive implications for scholarship institutions in Section 5. Section 6 concludes.
Determinants of the return decision
When foreign graduates decide whether to remain in the host country or to return to their respective home countries they are exposed to contradictory forces. They estimate costs and benefits of the alternatives -of staying, of returning, or of migrating to a third country -and choose the alternative which offers the highest net benefits. The individual costs and benefits could depend on various individual, cultural, economic, political and societal factors. In our analysis we focus mainly on individual and cultural determinants of the return decision. Our hypotheses concerning the impact of these factors on the return decision are presented in sections 2.1 and 2.2. In Section 2.3 we briefly review results from the previous literature on economic and political determinants of the return decision.
Impact of individual determinants
Various individual factors could affect the return decision. Personal connections in the home country are likely to be contrasted with personal connections in the host country. In 2.1.1 and 2.1.2 we derive hypotheses concerning the impact of personal connections. The hypotheses that we present in 2.1.3 deal with potential cost factors of returning and of staying.
During home visits, students can refresh connections in the home country. Gmelch (1980) reports that many migrants make the decision to return during a vacation in their home country. Also Kapur and McHale (2005) propose that industrial countries should facilitate interaction and transaction with the home country in order to increase return rates.
Hypothesis 1.2:
Graduates who visited home during their study period abroad are more likely to return than students who did not visit their home country.
Connections in the host country
Foreign students who spend a long time abroad are likely to develop social ties in their host country. They might adjust to the host country's way of life, and, as a consequence, their desire to return might weaken.
Hypothesis 2: People who are better integrated into the host county society and who have social relations in the host country have a higher propensity to stay.
The creation of social ties and adjustment in another country could take some time. Gü ngö r and Tansel (2005 and and Dustman (1996) find that the longer people stay in the host country, the less willing they are to return.
Hypothesis 2.1: Graduates who stayed in the host country for a longer time are less likely to return than graduates who spent less time in the host country.
The effect might be decreasing because after a certain time abroad the adjustment process could be completed. We therefore test for a non-linear effect of time spent in the host country. According to Dustmann and Kirchkamp (2002) a person's decision on the optimal migration duration depends on the intended after-return activity. Foreign students might require some international experience, contacts in the host country or a certain amount of money to pursue their intended after-return activity. They might return as soon as these requirements are met.
Scholarship institutions pursue different recruitment strategies. Some scholarship institutions select students who already study in the host country. Others recruit their students when they are still in their home countries. Students who already spent some time in the host country are expected to be better adjusted than students who are invited from abroad.
Hypothesis 2.2:
Graduates who were recruited from abroad are more likely to return than graduates who were recruited in the host country.
Other personal factors
In addition to personal connections in home and host country further personal factors might have an impact on the return decision. Hypothesis 3.1: The return propensity differs according to fields of study. Employment opportunities in home and host country might differ across fields of study. The migration of health care professionals from developing countries to industrial countries in which they are likely to find more attractive employment conditions has received some attention in the literature (see, e.g., Clark et al. 2006) . Also, law students can be expected to have a higher propensity to stay because there might arise problems of transferability of the degree earned in the host country because of differences in judicial systems. Graduates of agricultural sciences who come from home countries in which the agricultural sector often plays a major role and in which employment opportunities in the agricultural sector are better are likely to have a higher propensity to return.
1 Kim (1998) argues that fields such as natural sciences and engineering are more internationally integrated than other fields of study, and knowledge in these fields is more easily adaptable to the home country. Labor demand for students who study the host country's language or literature might be limited in the host country. Finally, graduates who spent some time in an industrial country might have difficulties to reintegrate when they are back home. Some scholarship institution offer seminars which are intended to address topics of development policy and provide assistance for reintegration. Hypothesis 3.2: Students who participated in a seminar in which assistance for reintegration is provided are more likely to return than students who do not participate in such seminars.
Impact of cultural factors
We hypothesize that the cultural similarity between home and host country affects return decisions. Hypothesis 4: Cultural factors give rise to connections to the home country. Students from countries with large cultural differences to the host country might feel alienated and might have more difficulties adjusting. De Palo et al. (2006) report that migrants from countries with larger cultural differences socialize less in their host countries. Baruch et al. (2007) find mixed evidence concerning the role of culture on the migration decision. Hypothesis 4.1: Students from countries of a similar cultural background as the host country have a lower propensity to return. Another topic in the migration literature is the role of networks of compatriots (diasporas). If diaspora networks facilitate adjustment and provide connections in the host country, graduates from countries with a larger diaspora in the host country can be expected to be less likely to return.
2 In a diaspora, however, often home country cus-toms and culture are cultivated. If this is the case, there might be less need for the graduate to integrate into the host country society and to develop social contacts with host country nationals. 3 Martin (2003) argues that diasporas facilitate return because these diasporas provide a point of contact between potential returnees and home country governments or organizations which might be used, for example, to find adequate employment in the home country. Hypothesis 4.2: Students from countries with a larger diaspora in the host country have a higher propensity to return.
Economic and political determinants
Even though the focus of our analysis is on individual and cultural determinants of the return decision we do not want to disregard the impact of economic and political determinants. Previous studies which rely on aggregated data on changes in visa status find that the economic and political situation in the home and the host country have an impact on students' return decisions. In the following, we review some results of these studies and derive hypotheses.
Economic factors
Potential return migrants compare employment conditions -in particular wages -and employment opportunities in the home and host country (see Sjaastad 1962 , Nakosteen/ Zimmer 1980 , Massey et al 1993 , Borjas 1994 . The propensity to stay is high if labor demand in the host country is high and labor market conditions are good (see Baruch et al. 2007 , Gü ngö r/Tansel 2005 . Graduates who expect to find an appropriate job easily in the home country may have a higher propensity to return. Hypothesis 5.1: Graduates have a higher propensity to stay if the unemployment rate in the host country is low. Graduates who expect to find an appropriate job easily in the home country have a higher propensity to return. Furthermore, the desire to achieve higher standards of living is widely acknowledged to be a reason for migration. Differences in standards of living between industrial host countries and developing or transition home countries are often substantial. Graduates who spent some time in the host country get used to higher standards of living and may be reluctant to return. Bratsberg (1995) reports that students from wealthier home countries have a higher propensity to return. Hypothesis 5.2: Graduates from countries with higher standards of living have a higher propensity to return. Trade between industrial countries and developing or transition countries entails substantial R&D spillover effects (Coe/Helpman 1997 , Kwark/Shyn 2006 . However, developing and transition countries need a well-educated work force with up-to-date knowledge to absorb these technology spillovers. Demand for foreign graduates who acquired this kind of knowledge and who are familiar with advanced technology is therefore likely to be higher in home countries with closer trade relations with the host country. Hypothesis 5.3: Graduates from countries with closer trade relations to the host country have a higher propensity to return.
Freedom
Students are less inclined to return when individual freedom is limited in the home country. Political instability might affect employment opportunities and income prospects. Restrictions of civil liberties complicate personal and professional life. Several studies report that highly educated people are less likely to return when civil liberties are at stake (see, e.g., Bratsberg 1995 , Zweig 2006 , Gü ngö r/Tansel 2005 . In contrast, Dreher and Poutvara (2005) observe no significant effect. Hypothesis 5.4: Graduates from countries granting more freedom have a higher propensity to return. Eposto and Zaleski (1999) corroborate that economic freedom enhances the quality of life. For graduates who earn a high salary, who are in high positions in enterprises or even start up their own enterprise, protection of property, free exchange and other aspects of economic freedom are important. Therefore, graduates from countries with more economic freedom are expected to be more likely to return. Ashby (2007) shows that within the USA migration into states with higher levels of economic freedom takes place. Hypothesis 5.5: Graduates from countries with more economic freedom have a higher propensity to return. Equal opportunities of men and women could be another aspect of freedom. Social attitudes towards women and towards female employment in particular might have a crucial impact on womens' return decisions. Women, who have no opportunity to work or who are restricted in their individual rights for political, religious or social reasons, are expected to be less inclined to return. Hypothesis 5.6: Graduates from countries in which women's rights are restricted have a lower propensity to return.
3 Background of the case study Our empirical analysis is based on a data set of scholarship recipients of the Catholic Academic Exchange Service (Katholischer Akademischer Auslä nder-Dienst, KAAD). In this section, we describe this scholarship institution (in section 3.1) and compare it to other scholarship institutions (in section 3.2). We also compare the KAAD student population to the broader foreign student population in Germany (in section 3.2) and describe the legal framework for the migration decision in Germany (in section 3.3).
The scholarship institution KAAD
The KAAD is the scholarship institution of the German Catholic Church which supports graduate and post-graduate students and scientists from developing and transition countries. As a non-profit, non-governmental organization it is dedicated to promoting development and the dialogue between cultures and churches. It envisions its students returning to their home countries where they shall help to foster economic, political and social development. The KAAD manages three scholarship programs. Financial aid in all programs consists of a monthly scholarship. The monthly allowance is determined according to the economic situation of the student in such a way that it covers his study and living costs. Selection criteria for all programs are above-average qualification, integrity and return intention. Since the KAAD is a catholic organization, it supports primarily, but not exclusively, catholics.
In Program 1 (the so called Partner Program) graduates from developing countries are invited to come to Germany for research or graduate study. The program focuses on specific countries which are selected in consultation with the Episcopal Aid Organizations and the German Catholic Bishops' Conference. Partner organizations in these countries propose candidates and the selection board of the KAAD, the Academic Committee, decides on the acceptance of scholarship students. Accepted students are invited to Germany and receive a scholarship.
Program 2 is aimed at students who are already living in Germany and who are in an advanced stage of their studies -they have typically passed their mid-degree examinations. Personal applications are not possible. Students have to be proposed by the relevant Catholic university community and are selected by the Academic Committee. Students of Program 2 might be quite representative of foreign students in Germany. Their decision to come to Germany was not affected by the offer of a KAAD scholarship and they had to finance the first period of their stay in Germany by other means.
Programs 1 and 2 are restricted to students from developing countries in Africa, Asia, Latin America and the Middle East. The maximum duration for financial support is three years.
The KAAD also runs an Eastern European Scholarship Program (Program 3) that supports students from Eastern and South-Eastern Europe in financing primarily short term stays (of two to six months) in Germany for research or study purposes. Similar to the first program, partner organizations propose candidates which are then selected and invited by the Academic Committee.
The KAAD actively encourages return. If a scholar does not return to his or her home country or to another developing country at the end of the study period in Germany, the funds received from the KAAD and any additional aid must be repaid in full. Moreover, the KAAD offers seminars which address topics of development policy and provide assistance for reintegration.
Other institutions and the foreign student population in Germany
Our data set allows for a case study of the return decision of foreign students who obtained a scholarship from the KAAD. The aim of our study is to identify measures which scholarship institutions can take to raise return rates. We briefly discuss the representativeness of the KAAD as compared to other scholarship institutions in 3.2.1 and the representativeness of the KAAD student poulation as compared to the total foreign student population in Germany in 3.2.2.
Other scholarship institutions
The grant policy of the KAAD resembles that of other scholarship organizations. Wellknown scholarship organizations such as the Fulbright program or the Ford foundation (USA) also support students from developing and transition countries with the aim to foster development, and expect their scholars to return.
4 Selection criteria for scholarships usually include above-average academic performance and societal involvement.
Organizations which provide scholarships to foreign students who do not yet study in the respective host country often rely on local councils in the home countries to (pre-)select the scholarship recipients. The Fulbright Program, for example, has its own local selection committees. The KAAD program has two distinctive features: the preferential selection of catholics and the payback requirement if the scholarship recipient does not return. In our analysis, we control for the preferential selection of catholics by including a dummy for being catholic. The payback requirement does not seem to compromise the underlying data via a selection bias. Even though the decision to stay gets more costly if students are required to repay the loan, still a large number of scholarship recipients stay in Germany. Moreover, the enforcement of the payback requirement is rather difficult and some students might get around it. Because of the similarities to other scholarship organizations, our analysis is relevant for other scholarship organizations that attempt to enhance global development through education. The results of our analysis identify feasible control levers for the success as measured in terms of the return rate of such scholarship programs.
Foreign student population in Germany
In this section, we compare descriptive statistics of our sample with the respective statistics of the overall foreign student population in Germany for the years 2002, 2003, and 2004. 5 In the overall population of foreign students, the ratio of women has risen from 47.7 % in 2002 to 48.9 % in 2004 (see Table 1 ). A similar pattern can be observed in the KAAD student population. Here the rise was more pronounced from 42.4 % in 2002 to 47.3 % in 2004. This shows that the gap in the ratio of women between the KAAD students and the overall foreign student population in Germany has been closing. The KAAD exclusively supports students from transition and developing countries. Among these countries, China and Poland are clearly the major senders of foreign students to Germany (see Table A1 in the Appendix). It is therefore not surprising that most KAAD students come from Poland followed by China. Because of the relatively low number of students who are supported by the KAAD in a given year and because of the focus of the KAAD on specific countries, the distribution of home countries in the KAAD sample is not fully representative. Still, home countries other than China and Poland are represented with comparable shares in the overall student population and in the KAAD database. Table 2 provides the average age of foreign and KAAD students. The KAAD student population consists of students who are enrolled in graduate study programs or in PhD programs and of guest researchers. Consequently, the average age of KAAD students lies between the average age of foreign students who participate in a PhD program and of foreign students who are enrolled in other graduate study programs. Table 2 also reveals that the study duration of foreign students who did a Master's degree in Germany was between five and six semesters. These students spent between 30 and 36 months in Germany. KAAD students in this respect resemble the overall foreign student population. In the year 2004, however, the average time the KAAD students spent in Germany is exceptionally long. These similarities between the foreign student population in Germany and the KAAD students leads us to conclude that the underlying KAAD database is useful when regarding the implications of our analysis in a more general setting.
Legal situation
In the period between 1990 and 2004, German migration laws obliged foreign students to return to their home countries after graduation. Even though some students might have been forced to return by these laws, many students found a way to stay. The enforcement of these laws was not too strict.
Graduates, who married a German spouse, were allowed to stay in Germany. Unfortunately, we do not know, when students in our sample married and what nationalities their spouses are. However, many unmarried students also stayed in Germany. Migration agencies made the decision whether graduates were allowed to stay on a case-by-case basis. It was common practice, however, that graduates who found adequate employment in Germany or who planned further education in Germany were allowed to stay. Furthermore, we know of no informal rules which guided migration agencies' decisions.
In the years 1993, 1997 and 2000 migration laws in Germany were changed. In 1993 the right of asylum was restricted, in 1997 the legal position of foreigners living in Germany was improved and in 2000 the green card was introduced and conditions for naturalization were changed. Even though these changes were not explicitly aimed at students, they might have affected their return decision. Apart from the change in 1993, the changes should have had a positive effect on the propensity to stay. Since 2005 foreign students are allowed to stay in Germany after graduation to search for employment. Accordingly, we expect that more students chose to stay than before.
4 Data and empirical strategy
Empirical strategy
We perform a duration analysis to analyze determinants of the return decisions and of the length of stay in Germany after graduation. We assume that at the end of the study period a graduate decides whether to stay or to return and that he or she revises this decision regularly. A graduate who did not return immediately after graduation can decide to return at any time afterwards. Our data are interval censored. We know in which months the students in our sample graduated and returned but not the exact days. Therefore, we use a discrete time duration model. In such a model the hazard rate can be interpreted as the conditional probability that a graduate returns in a particular month given that he or she did not return before.
For the functional form of the hazard rate, we choose the complementary log-log transformation. This is the discrete time representation of a continuous time proportional hazards model. The data is organized in person-period format: For every student in our sample, we created as many data rows as there are months he or she stayed in Germany after graduation. We define the duration of a student who returned in the same month as he graduated to be one. The other durations are defined accordingly: Graduates who returned in the month after graduation have a duration of two, etc.. We perform a robustness check with another specification of the duration (in section 5.1.2). We include fixed and time varying covariates in our regression. The variable which describes the duration dependence in the hazard rate is the number of months spent in Germany after graduation. To account for duration dependence we model the baseline hazard as a cubic polynomial. This specification allows for nonmonotonicity of the baseline hazard and has a significantly better fit than a quadratic polynomial. Because of the large number of time periods, we did not include dummies for every time period. To check whether our results are robust we also estimate the model with a logarithmic specification of the baseline hazard (see section 5.1.2).
To test for potential unobserved heterogeneity ("frailty"), we estimated the model including normally distributed unobserved heterogeneity. The likelihood ratio tests indicate that there is statistically significant frailty of this type in some of our sub-samples. For our analysis we use data of 2,436 students from 76 countries who were sponsored by the KAAD and who finished their study period in Germany between 1990 and 2005. In the following, we describe the variables used in the duration analysis (for descriptive statistics see Table A2 , for variable descriptions see Table A6 in the Appendix).
Dependent variable
The dependent variable is a dummy for the decision to stay in Germany. It takes the value of zero if the student decides to stay and of one if the student decides to return. As explained above, for a student who returns n months after graduation the duration is defined to be n þ 1 and we created n þ 1 data rows for this student. For the first n observations of this student the dependent variable takes the value of zero and for the (n þ 1)th observation it takes the value of one.
Since our data is restricted to the period between January 1987 and August 2005, the spells of some graduates are right censored. The return date is missing for 39.24 % of the students in our sample. The differences between the three programs are quite large (see Table 3 ). Given the aim of the KAAD and the legal situation in Germany, the number of students who decided to stay -at least for some more months after graduation -is surprisingly high in all three programs.
Our identifying assumption is that all students, for whom the return date is missing, were still in Germany in August 2005. In principle, it might be the case that some students whose return dates are missing did return but did not report to the KAAD. Variables, which correlate positively with the inclination to report the return, might, thus, have a spurious correlation with the dependent variable.
Explanatory variables
As mentioned before, the main focus of our analysis is on the impact of individual and cultural factors which are described in 4.3.1 and 4.3.2. In 2.3 we reviewed the literature on economic and political determinants of migration decisions. These determinants are included as control variables in our regression (see 4.3.3).
Individual factors
The data set contains the student's date of birth, the arrival date in Germany and the graduation date. From this data we calculate the time a student spent in Germany and the student's age at graduation. On average, students stayed for 44 months in Germany. The average age of graduates in our sample is 32 years. Both variables, time spent in Germany and age, depend linearly on time and are included in our regression as time varying covariates. Identification of the coefficients of time spent in Germany and age comes from variations in the parameter values at the end of the study period (see Ham/ Rea 1987) .
Other personal characteristics which are included in the regressions are gender and the field of study. 43 % of the scholarship recipients are women. We created dummies for six different fields of study: agricultural sciences, technical sciences, medicine, EBP (economics, business and politics), law and German (German language or literature studies). For descriptive statistics concerning the fields of study see Table A2 in the Appendix.
Even though we have information about the student's family status we do not use family status variables in our regression. A student's family status might have changed during the time in Germany but the history of family status is not recorded. Personal characteristics are updated if the student informs the KAAD about a change in his or her status. Therefore we do not know when students married or when they had children. In the data set, the KAAD also recorded whether a student participated in a seminar offered by the KAAD and whether he or she visited home during the study period in Germany. We created dummies for these events. 53 % of the scholarship recipients participated in at least one seminar, 23 % visited their home country at least once. The two dummies are potentially endogenous. If students plan to return, they might have a higher inclination to visit home or to participate in a seminar in which help for return is offered. The definitive return decision, however, is made at the end of the study period or later and, therefore, after a participation in a seminar or a home visit.
Cultural proximity
To control for culture we include dummies for Africa, Asia, the Middle East, and Latin America. But also within cultural regions some countries might be culturally closer to Germany than others. We rely on matrices constructed by Eff (2004) to capture other aspects of cultural proximity. Following Eff's claim that "Language is the primary vehicle of inherited culture" (Eff 2004: 5) , linguistic proximity is used as a proxy for cultural similarity of nations. The similarity measure is based on the phylogenetic relationship between languages. With the help of graph theory, the distance between pairs of languages in a phylogenetic language graph can be calculated. The length of the longest path in a language family is used to standardize the similarity measure such that a pair of languages with a common ancestor has the same distance from that ancestor. The matrix for linguistic proximity is normalized such that the values lie between zero and one. A value of one indicates closest proximity. Languages from different language families have a similarity index of zero. The values of linguistic proximity between the countries in our sample and Germany are reported in Table A5 in the Appendix.
Cultural similarity might also arise from common history. Eff (2004) measures the cultural similarity between two countries by a binary variable which takes the value of one if both countries were dominated by the same colonial or imperial power within the last 300 years and a value of zero otherwise. We include this dummy in our regressions. In Table A5 in the Appendix all countries in our sample that have a common history with Germany are marked.
We control for the impact of networks of compatriots by including the logarithm of the number of the student's compatriots living in Germany. 7 The logarithm is used because an additional compatriot living in the host country might matter less when many compatriots already live there. We perform a robustness check including the non-logarithmic stock of compatriots (in section 5.1.2).
Control factors
Standards of living in the home and the host country are proxied by GDP per capita which is considerably lower in the home countries (on average 6,163 dollars) than in Germany (on average 24,805 dollars). Since we expect that the motive to gain a higher standard of living is stronger for students from countries with a low standard of living, we use the logarithms.
The unemployment rate of highly qualified people in Germany (which was 3.7 % on average) measures labor market perspectives in Germany. Since reliable and comparable information on unemployment levels is not available for developing countries, the labor market situation in the students' home countries is described by the three year average growth rate of GDP per capita. We assume that higher growth translates into more employment. Average growth rates differ widely, the mean in our sample is 4.3 %. We also include the volume of bilateral trade in order to capture labor demand in the home country induced by R&D spillovers. The bilateral trade volume with Germany is defined by the respective country's exports to and imports from Germany divided by the population size to account for country size. Since for some countries exports and imports vary considerably we use the logarithm of the three years average. The logarithm is used because of two considerations. First, the demand for highly qualified workers might rise at a decreasing rate. Second, the necessity to send students abroad to learn advanced technologies might diminish: In countries which rely more extensively on technology imports, more effort might be put on the improvement of the domestic education in these technologies. The knowledge of advanced technologies might be passed on from some well educated persons to fellow citizens in the home country. We include indices of (political) freedom (from "Freedom House") and of economic freedom (from the Fraser Institute) in our regressions. For the freedom variable we added the two indicators for political rights and civil liberties which range from one to seven each. A higher index indicates less freedom. The economic freedom index ranges from one to ten. A value of ten indicates the highest level of economic freedom. The average level of freedom in our sample is eight and the average level of economic freedom is six. The percentage of female labor force divided by the percentage of female population in the home country is used to proxy access restrictions for women to national labor markets. A low participation rate of women in the labor market might indicate that women are inhibited to work. However, other factors may account for a low female participation rate. We assume that the higher the female partcipation rate, the less graduates are discouraged to return because of fear of discrimination, and include the logarithm of the ratio which places less weight on observations which indicate the absence of discrimination. Another indication of gender discrimination is a gender bias in mortality. Sen (1989 Sen ( , 1990 proposed to compare actual population sex ratios with expected ones and coined the notion of "missing women". According to the classification of Klasen and Wink (2003) 22 % of the graduates in our sample come from a country in which there is excess female mortality, i.e. in which women are "missing". Since the KAAD is a catholic organization, the majority of the students in our sample are roman catholics (76 %). In some countries in our sample, catholics are a minority. This might affect the selection process of the KAAD because it preferentially selects catholic students. We therefore include the proportion of catholics in the home country which is on average 43 %. To account for the effect of different recruiting strategies, we include dummies for Program 1 and Program 3 in our baseline regression. Also, the legal situation is controlled for by including dummies for the different legal regimes.
Duration analysis
We estimated our model in three steps. First, we estimated a baseline specification in which only the control variables (see 4.3.3) are included. In a second step we estimated two models: (1) a model including the variables of the baseline specification plus the individual factors (see 4.3.1) and (2) a model including the variables of the baseline specification plus the cultural factors (see 4.3.2). Likelihood ratio (LR) tests indicated whether individual and cultural factors are jointly significant. The likelihood ratios are reported in Table A4 in the Appendix. If both, individual and cultural factors are jointly significant, we estimated in a third step the full model including the variables of the baseline specification, the individual factors and the cultural factors. If only one group of factors -either individual factors or cultural factors -is jointly significant, the specification of the second step which includes the significant variables is our final specification. We report on the results of the duration analysis and on some robustness checks in 5.1. In 5.2 and 5.3 we report results of analyses with various sub-samples of our data. Finally, we discuss some implications of our results for scholarship organizations in 5.4.
Whole sample

Results
The regression results are reported in Table A3 in the Appendix. The LR tests indicate that individual and cultural factors have a significant impact on the return decision. In Table 4 we summarize which individual and cultural variables have significant effects on the return decision. The baseline hazard is initially decreasing. Graduates who spent more time in Germany after graduation have a lower hazard rate: Their propensity to return in a given month is lower. But the significant coefficients of the cubic polynomial indicate that the baseline hazard does not decrease linearly. From the coefficients we can compute that -ceteris paribus -the baseline hazard reaches a minimum at 56 months after graduation. At this time the graduates are least likely to return. But then the baseline hazard rises again and peaks -ceteris paribus -at 110 months after graduation. 9 Since the average duration of stay after graduation is 59 months, the estimate of the peak might be imprecise. However, about 17 % of the persons in our sample (422 persons) are still in Germany 110 months after graduation.
Graduates who came to Germany at an older age and graduates who visited home during their study period in Germany have a higher hazard rate. In a given month, they are more likely to return and are expected to return earlier than their peers. Time spent in Germany has a significantly negative but non-linear effect on the return hazard. Students having spent more time in Germany are presumably better integrated and less likely to return. But the reduction in the hazard rate becomes smaller with increasing time spent in Germany.
10 Students of agricultural sciences, of German and of medicine have a significantly higher hazard rate than students of other disciplines.
The propensity to return is significantly higher for participants in the two invitation programs (Program 1 and Program 3) than for participants in Program 2 who were recruited in Germany. The hazard rate of catholic students is not significantly different from noncatholic students. However, graduates from countries with a higher proportion of catholics in the population have a significantly lower hazard rate.
Also cultural proximity has significant effects on the return decision. Students from countries in which a similar language is spoken have a significantly lower hazard rate. They have a higher propensity to stay and they can be expected to stay for a longer time. Graduates from Africa and from the Middle East are less likely to return than their peers from Latin America.
Students from wealthier countries have a higher hazard rate and are more likely to return. In contrast to our expectation, graduates from countries with closer trade relations with Germany have a higher propensity to stay. If their home countries are important trading partners for Germany, German firms might be particularly interested in hiring these students because they can help to establish and maintain good trade relations. Students from countries, in which freedom is less pronounced or female mortality is high have a significantly lower hazard rate.
Women have a significantly lower hazard rate than men. To analyze the differences in the return decision between male and female graduates more closely, we run separate regressions (see Table A3 ) and a regression in which the dummy variable for gender is interacted with explanatory variables 11 . Only few significant differences between male and female graduates exist.
There are significant differences in the baseline hazard between male and female students. The baseline hazard initially declines for all students. But for women the baseline hazard reaches the minimum earlier (at 52 months after the end of the study period as compared to 57 months) and peaks later (at 124 months after the end of the study period 9 If the polynomial of the baseline hazard is: c 1 t þ c 2 t 2 þ c 3 t 3 the formula for the computation of the trough and peak is: . 10 Only for students who spent more than 147.5 months (computation: j À 0:0295=ð2 Ã 0:0001Þj) in Germany at the end of the study period, the propensity to return starts to increase with time. Nobody in our sample stayed in Germany for such a long time. 11 The regression outputs are available from the authors upon request.
as compared to 121 months). Female graduates who study technical sciences have a significantly higher hazard rate, those who study medicine have a significantly lower hazard rate than their male peers. Women from Africa or from countries with closer trade relations with Germany have a significantly higher propensity to return than men. Moreover, female graduates who come from a country with a common history are less likely to return.
Robustness checks
We performed various regressions to check the robustness of our results. In the following we briefly discuss these robustness checks. 12 We define the duration of a student who returned in the same month as he graduated to be one month. This specification was chosen because we have monthly data. Alternatively, we could set the duration to other values, for example to one day. For the robustness check we defined the dependent variable in an alternative way: We defined the duration of a student who immediately returned to be one day i.e. (1/30)th month, the duration of a student who returned one month after graduation to one and the other durations accordingly. The results of this alternative regressions are qualitatively the same as the results of our original regression.
The results might be driven by the specification of the baseline hazard. We estimated the model with lower and higher order polynomials for the baselnie hazard. The cubic polynomial has a significantly better fit than a quadratic polynomial but still higher polynomials do not significantly improve the fit. We find no qualitative differences between our preferred specification and specifications with polynomials of other orders concerning the impact of the explanatory variables -other than the variable for the baseline hazard -on the hazard rate. An alternative specification for the baseline hazard is the logarithm. The only qualitative differences between our preferred specification and a specification with a logarithmic baseline hazard are that in the regression with a logarithmic hazard rate the effects of studying agricultural sciences or German which were significant in our original regression only at the 10 % level are not significant.
In our original regression the logarithms of some variables -stock of compatriots, GDP, trade volume and female labor force -was included. In order to test whether the logarithmic specifications drive the results we ran regressions in which these variables are included non-logarithmic. The qualitative results are the same as in our original regression. Additional regressions with a quadratic polynomial of GDP in the home country respectively of the trade volume indicate that the quadratic terms are not significant and do not belong into the regressions.
The three scholarship programs of the KAAD
Since the three KAAD programs differ somewhat in focus and organization, we investigate them separately.
13 In Table 5 we summarize which individual and cultural variables have significant effects on the return decision.
Initially after graduation the baseline hazard is significantly negative for graduates of all three programs: Graduates who spent more time in Germany after they finished their studies are less likely to return. But the baseline hazard is non-monotonic. It has an early trough and a late peak. Individual determinants are jointly insignificant for participants of Program 2.
14 Time spent in Germany and age have a significant impact on the return decision of graduates from the two invitation programs (Program 1 and Program 3). Graduates from Program 1 who visited home during their study period in Germany have a higher hazard rate. The variable "home visits" is not included in the regression for Program 3 because there is hardly any variation concerning this variable (only 2 students from the third program visited home during their study period in Germany). Students of agricultural sciences have a higher propensity to return. Moreover, graduates from Program 1 who studied medicine or who participated in a seminar have a significantly higher hazard rate. Female graduates of Program 3 are significantly less likely to return. Cultural determinants are jointly insignificant for participants of Program 3. In contrast to our expectation, participants of Program 2, who come from a country with a common history, have a higher hazard rate.
The regions
In Table 6 we summarize which individual and cultural variables have significant effects on the return decision of students from different regions.
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Age and time spent in Germany are significant determinants for the return decision of graduates from all regions. There are, however, some differences in the impact of the field of study variables on the return decision across regions. For graduates from Asia, no significant differences in the return propensity across field of study are observed. Students of agricultural sciences from Africa and Eastern Europe and students of law from the Middle East have a higher hazard rate. While medical students from Latin America are more likely to return, medical students from the Middle East have a higher propensity to stay. Female graduates from Eastern Europe and from Latin America have a lower hazard rate. While graduates from Africa and the Middle East who participated in a seminar have a higher propensity to return, the opposite is true for students from Asia. Participants of Program 1 from Africa and Asia have significantly higher hazard rates than participants of Program 2. Catholic students from Asia and the Middle East and Middle Eastern graduates from countries with a smaller proportion of catholics have a significantly lower propensity to return. This might reflect fear of religious discrimination. Cultural determinants only have a significant impact on the return decision of African graduates. In contrast to our finding for the whole sample, these graduates have a significantly higher hazard rate if they come from countries with higher linguistic proximity.
Implications for scholarship institutions
Scholarship institutions aiming at high return rates basically can resort to two strategies. They can select students with higher return propensities and they can make incentive compatible contractual arrangements. Based on the identification of determinants of the return decision for our sample of scholarship recipients, we now discuss what measures scholarship institutions can take in order to raise the return rate. Students who graduate at an older age and graduates who study agricultural sciences have high return propensities. Scholarship institutions might consider preferentially selecting these students. With respect to other fields of study, no clear-cut results emerged. Selection according to the field of study will, therefore, probably not have a big impact on overall return rates. Another significant determinant for the return decision is the time spent in the host country at the end of the study period. Students who study for a shorter period in the host country have higher return rates on average. If there is a positive correlation between the intended duration of a study program and actual duration, scholarship institutions might preferentially select students who plan to participate in shorter study programs. Moreover, contractual arrangements could be made such that support is limited to a certain period of time and these time limits should be rigorously enforced. If these arrangements induce students to finish their studies faster and to be in Germany for a shorter time period, higher return rates might result. Since home visits have a significantly positive impact on the return propensity for some groups of students, scholarship institutions could provide arrangements that encourage home visits. Scholarship institutions could facilitate home visits for example by offering administrative support, or they might consider providing travel funding for home visits. Participants of the invitation programs (Program 1 and Program 3) have a higher propensity to return than students who already spent some time in Germany prior to receiving their scholarship. Scholarship institutions which aim at high return rates might consider to limit their recruitment to students in their respective home countries. The KAAD offers seminars to ease reintegration. Students from Program 1 and African and Middle Eastern graduates who participated in such a seminar have a significantly higher propensity to return. The seminars seem to promote return. Graduates from Asia, who participated in such seminars, are, however, less likely to return. Since the baseline hazard declines initially, scholarship institutions might consider addressing graduates who just finished their studies to encourage them to return. Scholarship institutions might cooperate with migration agencies and activate networks of former scholarship recipients in the home countries in order to design favorable incentives to facilitate return.
Discussion
In this paper we analyze the return decisions of foreign students from developing and transition countries who study in Germany with the support of the KAAD, a German scholarship organization. We find that individual factors, in particular the time spent in the host country and age, are important determinants for the return decision and for the timing of return. We proposed some measures that scholarship institutions can take to raise return rates. The higher hazard rate of older students, for example, led us to the conclusion that scholarship institutions should select older students. However, raising return rates is just one criterion of selecting foreign students. A scholarship institution has to take into account different objectives. For example, scholarship institutions usually prefer to select younger students who might learn more easily, who might have better career perspectives and who might better complement domestic workers. Additionally, we investigated the impact of cultural proximity on the return decision. As measures for cultural proximity, we used not only regional distance but also linguistic proximity and common history. We found that cultural proximity has a significant impact only on the return decision of some groups of students, in particular students from Africa. Moreover, we did not get clear-cut evidence whether more cultural similarity has a positive or a negative impact on return rates. Notes: Abbreviations used: D for Germany and H for home country *** significant at the 1 % level, ** significant at the 5 % level, * significant at the 10 % level standard errors in parentheses 
